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Dear Mr. Caton:

On March 1, 1996, the enclosed written materials were
delivered on behalf of Hughes Communications Galaxy, Inc. to Mr. Scott
Blake Harris, Ms. Michele Farquhar and the other Commission
representatives listed thereon.

An original and two copies of this letter are enclosed.

Respectfully submitted,
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March 1, 1996

Via Messen~er

Scott Blake Harris
Chief, International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 830
Washington, D.C. 20554

Michele Farquhar
Chief, Wireless Telecommunications Bureau
Federal Communications Commission
2025 M Street, N. W., Room 5002
Washington, D.C. 20554

Re: CC Docket 92-297
28 GHz Spectrum Band Plans

Dear Mr. Harris and Ms. Farquhar:

Hughes Communications Galaxy, Inc. is writing this letter to submit its
analysis of whether any additional costs would be imposed on·LMDS subscriber boxes under
the Option 5 band plan, as compared with other band plans currently under consideration.

In short, there is no cost imposed on LMDS subscriber boxes under Option 5
that is not already present under any of the other band plans. Moreover, the costs for LMDS
to use non-eontiguous spectnlm are the same as the costs that the GSO satellites will bear to
use non-contiguous spectrum.

Under each of the seven band plans described in the materials distributed at
the 28 GHz status conference on February 16, 1996, LMDS would be allocated 950 to 1000
MHz of spectnlm on a non-contiguous basis. In other words, LMDS would be allocated
1000 MHz in two or more segments that are separated by intervening allotments to other
services. In no instance would the total range over which LMDS bandwidth is spread be less
than 1.2 GHz. LMDS claims to require access to a total of 1000 MHz of spectrum for "hub
to-subscriber" transmissions in order to be competitive with cable and fiber.
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Texas Instruments (TI) claims in its letter of February 28, 1996 that Option 5
is unacceptable primarily because the 1000 MHz of LMDS spectrum would be spread over a
range in excess of 1,000 MHz and that use of a frequency range in excess of 1,000 MHz
requires modifications to existing subscriber boxes that have been designed for cable or DBS
service. TI alleges that this would require that entirely new subscriber boxes be designed for
LMDS, which would place LMDS at a "serious, perhaps fatal" competitive disadvantage to
other multichannel video services.

TI's unsubstantiated assertions regarding subscriber box costs under Option 5
are simply wrong. Moreover, they are inconsistent with LMDS support for other band plans
that have been proposed. Under TI's own logic, not one of the seven band plans being
considered by the Commission arguably could accommodate the use of existing subscriber
boxes for a 1000 MHz LMDS architecture. Under each of Option 1, 2, 2A, 3, 4 and 5, the
total frequency range for the LMDS allocation exceeds the 1,000 MHz range that TI claims
cannot be exceeded without imposing undue cost penalties. In fact, under Options 3 and 4,
which various LMDS proponents have endorsed, the total LMDS frequency range is 1.875
and 1.825 GHz, respectively. Thus under IDlX of these plans, LMDS faces the same
frequency range challenges as it would face under Option 5. Only Option 2B, with a total
LMDS frequency range of 1.2 GHz, provides LMDS a frequency range that is covered by
today's off-the-shelf subscriber equipment.

Thus, an LMDS operator will be reguired to modify existing off-the-shelf
subscriber equipment if it is to use the entire 1.0 GHz that LMDS claims it needs to compete
with cable and fiber.

LMDS is not alone in having to make these types of design modifications to
use off-the-shelf equipment. These are the same types of modifications that GSO FSS
satellite operators will be required to make in order to utilize the 1.0 GHz of non-contiguous
spectrum that the Commission has proposed to retain for the GSO FSS. Attached are
specification sheets from COMSTREAM that describe a standard, off-the-shelf, DVB
compatible tuner/demodulator that can tune over a 1.2 GHz range. Comstream provides
tuners for DIRECTV subscriber boxes and complete subscriber boxes for other DBS
providers.

Since the tuning span for GSO FSS subscribers would range from 1.8 GHz
(under Option 5) to 1.65 GHz (under all other Options), GSO operators will have to expand
the tuning range of existing equipment in order to build their mass-market, low cost
subscriber boxes. Thus, the "pain" that LMDS would incur under any of these band plans is
essentially the same as the "pain" that the GSO would bear from a non-contiguous spectrum
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allocation. Only Option 2B provides LMDS with the possibility of using off-the-shelf
subscriber equipment, since the total tuning range would not exceed 1.2 GHz.

Based on Hughes's experience in developing subscriber boxes for DIRECTV
and for Spaceway, we are able to estimate the costs involved in modifying existing DBS
subscriber boxes to increase the frequency range to 2.0-2.5 GHz so that they would be
suitable for use by either LMDS or GSa FSS. The required modification affects only the
tuner, which currently has a manufacturing cost of approximately $3-5 per unit for a DBS
subscriber box.

We project the one-time, non-recurring development cost to modify the range of an
existing DBS tuner to cover a range of 2.0-2.5 GHz to be only $50,000-150,000.

We estimate the initial production cost (500,000 units) per extended range tuner (2.0
2.5 GHz) at no more than $10-20 per unit, with that cost falling to $5-10 per unit as
the production numbers exceed 1 million units.

The ultimate cost impact of redesigning these tuners for LMDS implementation
is inconseguential, particularly considering that DIRECTV reached the 1 million subscriber
level in about one year. Moreover, tuners with this type of a frequency range will be
required to be designed and built for many of the GSa FSS satellite systems now proposed at
the Commission, including the estimated 5 million subscribers that Hughes's
Galaxy/Spaceway can serve. Hughes is currently designing the subscriber box for its
system, which has a planned service commencement date of 1998. This additional demand
for tuners will increase the market size and lead to further economies of scale and price
reductions in the manufacture of wide band (2.0-2.5 GHz) tuners.

Finally, Hughes is compelled to respond to a number of other inaccuracies in
Tl's recent letter.

(1) Hughes has clearly explained in the record the basis for the 1000 MHz
spectnlm requirement for the GSa FSS, and Galaxy/Spaceway in particular,
and will not repeat it here.

(2) TI is wrong when it asserts that the GSa FSS requires 1000 MHz instead of
875 MHz, or 925 MHz, in order to avoid mutual exclusivity. Access to 1000
MHz simply is a capacity and system viability issue. Mutual exclusivity
among GSa FSS operators is achieved by the availability of 180 orbital
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locations around the world where GSO satellites can operate, and compete,
without interfering with one another.

(3) GSO satellite operators have the same incentive as L~DS to have this
proceeding resolved promptly. GSO operators face competition in the U.S.
from a number of foreign countries, such as India, Luxembourg, Great
Britain, Canada and ~exico, who have filed at the lTV for orbital locations
that are well suited for U.S. service. U.S. systems cannot afford to lose the
race to the market by having those systems begin service here first.

In sum, in the case of a 1000 ~Hz L~DS architecture, there is no sipificant
cost impact under Option 5 over that which is present under any other current band plan.
Under any of Option 1, 2, 2A, 3, 4 or 5, an 1000 ~Hz ~DS architecture will need to
modify existing DBS/BSS hardware to account for the use of non-contiguous spectrum. This
is the same cost as the GSO FSS will bear to use the non-eontiguous spectrum that the
Commission has proposed for the Gsa FSS. Under Option 2B, L~DS actually could use
existing off-the-shelf equipment because the tuning range would be only 1.2 GHz.

As wide-band tuners become common with the roll out of L~DS and 28 GHz
satellite systems, we expect the cost differential of the required subscriber equipment
modification to be $2-5 per unit and therefore inconsequential for all parties.

We encourage the Commission to elicit any additional information it may need
in order to dispel TI's unfounded assertions.

Sincerely yours,

~L~{.~/Fp:~7.~--f::L ?
Edward J. Fi~ ~- -J 7/
Vice President /...----
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cc: Chainnan Reed E. Hundt
Commissioner James H. Quello
Commissioner Andrew C. Barrett
Commissioner Susan Ness
Commissioner Rachelle Chong
Mr. Rudolfo Baca
Ms. Lauren Belvin
Mr. Brian Carter
Ms. Jackie Chorney
Ms. Jennifer Gilsenan
Mr. Donald Gips
Ms. Giselle Gomez
Mr. Robert James
Mr. Karl Kensinger
Mr. Blair Levin
Ms. Susan Magnotti
Ms. Jane Mago
Dr. Michael Marcus
Ms. Mary McManus
Mr. Harry Ng
Dr. Robert Pepper
Dr. Gregory Rosston
Mr. David Sidall
Ms. Lisa Smith
Ms. Suzanne Toller
Mr. Thomas Tycz
Ms. Jennifer Warren
Mr. David Wye



CoMSTRFAM
A Spar ComplIny

"....

)~f'

Dclipc:d 10 ICCIflI Appiication i'JoIrIm 1dIorf.... (APr)

:' al.ti... multi_inc o'....d., sytltlna

Mon", ne.iblc hInIwenrIInftw _em IIiIoriftI to
~. l,.oinc: user interfat:e: Iaqu qc:JI .:

- ConditionallCceM

..'\~~~:
HUOHTI .·',':i;;O••••IIW

...~~.~:.

n...1Cd Rcaiwer DIcodIr (lJtD) for .civilis .......~?.•C...... DiaiDI SlleIJiIc .... CIhIe TV 1Ctcei-. offer
':';;'; ....

:.,' ZvidID ....... . ..:~~~10....Ny of' .-qualily DVIIJ cI.......... or

,'c...... with I!IJapan DiaiIII VIdeo ......... (DVI).··Y~'.~video _1UdiO .m",.iluncnl in cumpICt. *,ooCOIIpetili¥c
,·••d... .'.:~~~ Aa........._an alluwli iniCFadm and

Hi..... r.ct..... 1RD ""..r- idI............. "':;:[~lkF iUil rtf rucure inlllllCli"e ..... "'her .Pr'icari.. inlO lhe
/ ...., IDInU .•- ...... " ••~. ~~.:..:.:;: ComSlrgm'll modular deli."~ differenr
...:perfonnInce inttlCbanaedk _nita or CIWe r.. ... -~~ , ....
I. . .:;:..~:_ il«face requin:mcnlllllUth i111 ctmditiMalll.'\.'elUllllld
Open IIn:hiUlCw.. IOIh1(. deli,.. (or (ubm: in...u.. . .:.~;;:~;!...... I,ide•.
lppIiCltiml"~;:~ ,

.. ;';,':'"",c...~ rJicita' SMellitc Inu l'.lable TV Rcccivers art'.__ .,

'~i.:~_.-Jin I cl"". complC1 enciOllUR: rha, hal I waller pt'Ofilc

. (:i·.·~ root print 'C1mplftld IC' """y oeher 1lCHup RUivCfI. lJ.ilir.ine
, .'''','" o.su-. dl;.ilftCd Ind manU(Krul'tCl hia:JI-pcrfonnance

'. '~~:,.__ irH..,.ted ~in;uilll (JCII),lhe receiver's nl_ Iwdwaro III

~:::; ""ifically _iped fur lhe demMd.. nf hMlile in·home
.•;: ...... environments,

.
OMSTIEAI1 DIGITAL SATELLITI AND CAlLE TV SIT-To, RECIIVI"S

'. .,;'~">"

- Hlman ,,......c"">~::(c..sllelmis the leader in deliJnins and manur~tunn. high·

Experiencedhip.~ 1IIIIIUf1dUrV err dlmad.l.ion·?'~· ...demodulator Irvnl-t..-J slIh!lyllUlm" and ditil.t !leH01J
. front-end subsyattml Md tet·top m:civera .~~:;~~"'verI wirh on.time delivery uf over I,S million demodulator

: PKkapd in nna of the nlOSl contpIlCt, !oW.pMi1c CIIl:Iosu1ta',/ ~..,.... ComS"a",'$ capability p'Miilion.'l )'CU1 let deliver the

IVlil.wc " : RPt ;enencion of dicitll home entertainment.



..~

\'.'.-\
.?

:..,;.
.. >:.: ..
~
.':,.

1'.
. ,~~'!,.

'.'

. ...

r

;;~-t-o~
~7 to 160 MI·h
1'(021""11"
• S to 7 M,ps .

• Heilht:(cm/ln) '.5/2.6
• Width: (cmli.,) JS.5114.2
• O.ptl'l: (emllo) 21.5/1.'
• Weicht: (killbs) 2.2S'S

Input Pow.r: 110 to 240 VAC. SO to 60 104&
• Pow.r Consumption: JO Witts (mlac)

e $ ••• e ••¢ eo. w.

• SCA~T connecton
S·VHS out

• Composit. Vid.o out (one or mort kCA jlcks)
• St.,.O out (two or ,"ore RCA licks)
• Hilh-,p••d data oue
• Low.sp••d dau out
• T.I.pho", lack
UH~ in for brpa..

• RF out (chann,1 3/4 or UHF)
• Front Pi"" LEDs
• Sm... t card sock.t
• Front pl",l swltchel
• ",moe. control r,c,;Y"

---

• l'1'EG I.,." I and II
• Samplil1l rutS n ...... 1. and ... Hh

OUI I'UII n co J'. kb,1
• St.r.o. joint n,r.o. dual mono. or mono

'6·b't chl"",1 CD-qullity sounel

• ""E G·2 (,.,L/M P)
• 050 with ,,,phles oY,rl.,
• ',ol'lm",lble , ...Iueio., i"cludlnl 1201lS7'
• 'Al and NTSC mod.1I
• ":9 and ":3 displa, up.u I'lnlol wIth 1':9 co ":3 COnversion (,I" anet SCln)

• Symbol Ru,:

• OVI compliint
• Inpuc fr'Quency '1"1': Siu:llic.

- ~.:Ibl, -
Sat,IIite
C.DI,

• O.,nter1n",lnl: ova Convolutlona'. I: I 1
• k.,I .. lC.q\lliition tim. f,om channel (haftl': <. 00 m,ee
• Low thruhold o,.rnlon

COMSTNEAM DIGITAL SATELLITI ANO CAaLE TV SIT-Top RECIIVI".

Summary of Speciftcations

.M···.·e.t·c.c s.~·e·'$

c'

• U.S.A..~ LatIfl ....Ict. ell..... , : '0110 hlnet ~ll4u;id.s.n Oi.... CIIiIorril92121 111:"")4(11.1. Fnl"')I$H~
• I..,.,..........AIfteI: AI"", _ WI\lluI lr.. Clote. GUlldlonl. $untl, Gill mll.lK Ttl:("),'" 440 '3:1 hl:l"l"~ 440 61&

$pIctl\c3lioll5 ,-t 10 o/IaIItIWllhcNlllOlioi AI "lOam..,,", ~lcellaCd.
oCO/llSlIeam COfllOf'itiOft '915. AI 'iIi'ls '''''vtG.



--"--~".'"" " .. '" .. """, v ..........
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Certification

I, Richard Leacock, am the perlQn responsible for the
preparation of the technical 1ntormation and COle estimates
contained in the foregoing letter. I certify that inforn,atlon i.
true and correct to the best of my knowledge. My experience in
the field ~f tuners and decoders include. the development of the
.ub,criber box for the DIRECTV system and the SPACZWAY eystem.

CMr
Sy.tem. In
Commercial Syst~m. Ce8i~n

Hughes Communications Galaxy, Inc.

March 1, 1996


